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FIGURE 1
Rectus abdominis test - 60%.
The pelvic floor muscles were tested by
placing 2 gloved fingers (index and middle)
approximately 2-!" into the vagina and the
patient asked to contract her mU8cles~"pull
up and in", "squeeze my fingers as hard as
you can"" If the contraction was absent or
poor the fingers were moved posteriorly to
stretch the muscles a little and give some
sensory stimulation to help the patient con-
tract better. Very often this minimal amount
of proprioceptive neuTo-muscular facilitation
brought a good contraction which was charted
as the test result.
Associated Factors
Many factors would appear to be associated
with abdominal and pelvic Hoor muscle
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stretch her hands forward, tuck her chin
in and raise her head and shoulders to bring
her trunk to the vertical position without
moving or touching her legs (60% ) (see
Figure 1). If she could do this she was then
asked to attempt the same manoeuvre with
the arms folded across her chest (80%). If
she could do this she was then asked to repeat
the exercise with hands clasped behind her
neck (100%). After a few minutes rest she
was then asked to repeat her best performance
15 times without resting. If she could not
complete 15 repetitions, she was graded at
the next lower level.
Thus the grades for rectus strength and
endurance are as follows:- less than 60%,
60%, 80%, 100%.
The Kendall test was modified because as it
had to be repeated 15 times, one had to
eliminate the risk of imperfection creeping in
with fatigue and also to ensure a maximum
abdominal muscle contraction in an inner
range (with lumbar flexion) whilst cutting
out tricking with the hip flexors.
It is widely accepted that part of the work
of obstetric physiotherapists is to rehabilitate
abdominal and pelvic flOOf muscles weakened
by pregnancy and vaginal delivery.
In other fields of physiotherapy the prin-
~ciple of periodic reassessment of the value of
treatment is well established, but it is not so
easy to apply in obstetrics, especially when
the mothers are discharged from hospital so
early (Foster, 1972) and postnatal rehabil-
itation by physiotherapists after discharge is
not widely available" Are we then rehabilitat-
ing the mothers fully?
In an increasingly technological age, we
need to earn the respect of other members
of the health team, especially in obstetrics
and I am sure a more scientific approach is
of paramount importance.
SURVEY
Under the auspices of the Physiotherapy
School of the S.A. Institute of Technology, I
undertook this survey of 40 women at their
six weeks post-natal check at the Queen Vic..
toria Hospital (Q.V.H.) and 40 nulliparous
women of similar age and ()ccupation em-
ployed at the Queen Elizabeth Hospital.
Abdominal muscle strength and endurance
was tested in both groups and pelvic floor
muscle strength in the postnatal group only;
and some factors likely to he associated with
abdominal and pelvic floor muscle strength
studied.
Tests
Rectus ahdominis was chosen to represent
the abdominal group of muscles as it was
easier to test accurately for all of the patients.
The tests described by Kendall et aL (1971)
were modified slightly to test endurance as
well as strength as follows. The patient lay
supine without a pillow with hips and knees
flexed so that the feet rested on the plinth
(firm surface) with the heels 40 em from
the buttocks, feet and knees approximately
10 em apart (crook lying). The patient was
then asked to breathe in and as she exhaled to
1Presented to the Physi,otherapy Society of South
Australia, 17th June, 1977.
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strength. Age, occupation, sport, obesity, stress
incontinence, contour of the abdomen and
rectus divarication were studied in both
groups; parity, weight gain in pregnancy, rest
in bed, effect of labour on the perineum and
of course the effect of antenatal and postnatal
exercises were studied in the postnatal group
only.
Selection
The patients in the postnatal group were
selected because (a) they had had a vaginal
delivery, (b) I was able to "catch" them at
the postnatal clinic (that is, they were selected
haphazardly), and (c) none of the tests pro-
duced pain.
The women in the nulliparous group were
selected for age and occupation, in order to
compare them with the postnatal group, but
only if the tests did not cause pain.
RESULTS
All percentages are row percentages.
Rectus Abdominis Strength
In the 100% group there is a statistically
significant greater number of controls than
Table 2 it would appear that age in this range





14-19 25 13 (52%) 12 (48%)
20-23 31 18 (58%) 13 (42%)
24~ 32 24 12 (50%) 12 (50%)
Rectus abdominis strength in relation to age.
*"Strong"-80% and above; "weak"-60% and below.
TARLE 3
Rectus A bdominis Strength
Occupation No.
Str()ng Weak
Sedentary 12 4 (33%) B (67%)
Housework 42 23 (55%) 19 (45%)
Active 26 16 (62%) 10 (38%)




100% 80% 600/0 Below 60%
Controls 410 13 (32.5%) 11 (27.5%) 9 (22.5%) 7 (17.5%)
Postnatals 40 5 (12.5%) 14 (350/0) 13 (32.5%) 8 (20%)
Total 80 18 (22.5%) 25 (31 %) 22 (27.5%) 15 (19%)
Rectus abdominis strength of test group and controls.
mothers. The other groups do not indicate
much difference. Pregnancy would appear to
reduce the strength of rectus abdominis at the
top end of the range. Even in the control
group, 40% are in the two weakest groups.
So perhaps we should encourage mothers to
rehabilitate their abdominal muscles to be
stronger than they were prenatally.
Age
The range of age in the postnatal group
was 14 to 31 years, with an average of 21.71.
The age of the control group ranged from 16
to 30 years, with an average of 21.70. From
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Occupation
Table 3 indicates that there is some indi-
cation that occupation is linked with rectus
strength but a more detailed study is required.
Sport
Regular sport was played by only 13 in
the control group and 10 in the postnatal
group-there was a slight indication that play-
ing regular sport is linked with rectus strength
but with small numbers this could be due to
san1pling. Further study is required.
Obesity
A height/weight ratio or body mass index
was used. This allows the builds of people
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of different height to he compared by re-
lTIoving dependency of weight on height. The
higher the index, the higher the relative body
fatness the individual has. This height/weight
ratio is used by the Institute for Fitness, Re..
search and Training in S..A.. The average
height/\veight ratio of women attending the
I.F.R..T. in the 20-29 age group is 23.3
(Davidson and Sedgwick, 1975) and 20-23 is
considered to be desirable. A height/weight
ratio of over 25 was decided to be a definite
indication of obesity and all of the women
with a value over 25 looked fat.
TABLE 4
Wt/Ht Ratio Number* Strong Weak
Wt/Ht2 25 or less 58 34 (59%) 24 (41%)
Wt/He over 25 20 8 (40%) 12 (60%)
Rectus abdominis strength related to obesity.
*In the postnatal group, height and weight were not
measured for 2 women.
Parity
Table 6 displays a trend in the direction
expected. Greater numbers in the survey are






Controls 40 24 (60%) 16 (40%)
Primips 21 II (52%) 10 (48%)
Multips 19 8 (42%) 11 (58%)
Rectus abdominis strength related to parity.
Weight Gain
Weight gain does not appear to be related
to abdominal muscle strength. However, it is
disturbing to note that nearly half the group




No. Strong Weak No. Strong Weak
Not obese 32 21 (66%) II (34%) Not obese 26 13 (50%) 13 (50%)
Obese 8 3 (37%) 5 (63%) Obese 12 5 (42%) 7 (58%)
Rectus abdominis strength related to obesity in controls and test group.
In the control group there is a slight iudi..
cation that obesity is a factor but this is not
evident in the postnatal group. It is interesting
to note that there were 8 women assessed as
obese in the control group and 12 in the
postnatal group. Of this 12, 3 had not had
excessive weight gain during pregnancy sug..
gesting that they were obese before pregnancy.
The other 9 had all gained more than 15 kgm
and 5 had gained more than 20 kgm. The
length of time the women had been overweight
may be a factor, but it was not assessed. It
is rather disturbing to note that 26% of the
women tested were assessed as obese.
TABLE 7
Wt. Gcdn No. Strong Weak
Less than 15 kgm 21 10 11
More than 15 kgm 19 9 10
Rectus abdominis strength related to weight gain
during pregnancy (postnatal group only).
Rest in Bed
The clifference in strength related to rest in
bed is not enough to be significant.. Further
study is required (Table 8).
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TABLE 8
Rest in Bed No. Strong Weak
Yes 8 3 (37.5%) 5 (62.5%)
No 32 16 (50%) 16 (50%)
Rectus abdominis strength related to rest in bed for
at least 1 week in the last 3 months of pregnancy.
Antenatal Exercises
Attendance is on a voluntary basis at Q.V"H.
but all patients are made aware of the avail..
ability of classes.
The exercises taught were those described
in the Mothers' and Babies' Health Associ-
ation hooklet (1974), viz.:
1. Diaphragmatic breathing
2. Rectus abdominis exercise in crook lying
3. Oblique abdominal exercise in crook
lying
41. Transversus abdominis exercise in crook
lying
5. Pelvic tilting in crook lying
6. Pelvic floor contraction lying with
ankles crossed and "stopping the
stream".
The women were instructed by a variety
of physiotherapists - neither patients nor
therapists knew of the forthcoming survey.
Patients were probably told to repeat each
exercise 10 times once or twice a day.
Of the survey group:
23 did not attend classes and did no exer..
cises;
3 did antenatal exercises less than 3 times
a week;
7 did antenatal exercises 3 times a week;





Less than 3 times
a week 26 15 (580/0) 11 (41%)
3 times a week or
more 14 11 (79%) 3(21%)
Rectus abdominis strength related to antenatal
exercise~
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Antenatal exercises would appear to have
little effect on postnatal rectus abdominis
strength. The mothers had learnt the exercises
at different stages of pregnancy. However,
numbers were not great enough to compare
results taking this into account. A clinical trial
involving larger numbers is needed.
Postnatal Exercises
The postnatal exercises for abdominal and
pelvic floor muscles were those taught ante-
natally plus pelvic floor exercises in standing
with legs crossed. After discharge the patients
were taught how to progress the abdominal
exercises - particularly for rectus ahdominis
using the exercises described in the tests above
("sit..ups" from crook lying). Again, the
patients were seen by a variety of physio~
therapists and the patients did not expect to
see a physiotherapist after discharge. Probably
the patients were told to repeat the exercises
10..15 times daily after discharge and at least
some therapists stressed the importance of
exercises even if it involved only the rectus
abdominis and pelvic floor exercises.
Unfortunately, of the patients who said they
had done exercises, not all had done both
pelvic floor and rectus abdominis exercises
and certainly not daily. Of the group:
10 exercised daily
10 exercised 3 times a week
8 exercised "a few times"
12 did no exercise after discharge.
These numbers are disappointing. All
patients were seen hy a physiotherapist post..
natally and given a list of exercises.
TABLE 10
Postnatal No. Strong WeakExercise
Daily sit~ups in
crook lying 8 5 (62.5%) 3 (37.50/0)
Less exercise 32 14 (42.75%) 18 (56425%)
Rectus ahdominis strength in relation to postnatal
exercise.
Numbers are too small to he significant:
but from the figures in Table 10, it would
appear that postnatal exercises have some
effect on rectus abdominis strength at 6 weeks
postpartum.
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Pelvic Floor Muscle Strength (Postnatal
Group Only)
Of the group:
21 had a strong contraction
7 had a moderate contraction
10 had a weak contraction
2 had a flicker only.
From Table II it would appear that ante-
natal exercises have no effect on pelvic floor
muscle strength postnatally, but Table 12 in..
dicates that daily postnatal exercise is linked
with strength of the pelvic floor.
Weight Gain During Pregnancy
From Table 14 it is seen that excessive
weight gain has an adverse effect on pelvic
floor muscle strength postnatally..
TABLE 14
Pelvic Floor No. Less than More than 15Strength 15 kgm gain kgm and over
Strong 21 15 6
Weak 19 6 13
Total 40 21 19
Pelvic floor strength in relation to weight gain.
x2 = 4.85. This is statistically significant.
TABLE 11
Pelvic Floor No. Daily Three Times Less thanStrength Exercise a Week Three Times a 1/1eek
Strong 21 3 4 14
Weak 19 4 3 12
Total 40 7 7 26
Pelvic floor strength in relatiQn to antenatal exercise.
TABLE 12
Pelvic FlooT No. Daily Less thanStrength Exercise Daily
Strong 21 7 (700/0) 14(47%)
Weak 19 3 (30%) 16 (53%)
Total 40 10 30
Pelvic floor strength in relation to postnatal exercise.
Obesity
Table 13 shows that obesity has an adverse
effect of pelvic floor strength postnatally. As
in Table 4, two of the group were not meas..
ured for obesity.
TABLE 13
Pelvic Floor No. Obese Not ObeseStrength
Strong 21 3 (25%) 18 (690/0)
Weak 17 9 (75%) 8 (31%)
Total 38 12 26
Pelvic floor strength in relation to obesity.
x2=4.83. This is statistically significant.
Rest in Bed
These results were not statistically signific-
ant, as the numbers were too small. How-
ever, there is some indication that rest in bed
may effect pelvic floor muscle strength.
Further study is needed.
TABLE 15
Pelvic Floor No. Bed Rest NoStrength Bed Rest
Strong 21 2 (25%) 19 (59%)
Weak 19 6 (75%) 13 (410/0)
Total 40 8 32
Pelvic floor strength in relation to rest in bed.
Effect of Labour on the Perineum
Of the group:
28 had episiotomies (70%)
5 had tears (12.5%)
7 were intact (17.5~0). (Table 16.)
The effect of labour on the perineum
appears to have no effect on pelvic floor
strength at 6 weeks postpartum. No doubt
this is an indication of good obstetric practice.
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Stress Incontinence
Stress incontinence was said to be present
if accidents occurred or if leaking resulted
from coughing, sneezing, laughing or running.
It is interesting to note from Table 17 that
stress incontinence was present in 3 of the
control group, and the incidence at 6 weeks
postpartum was almost the same (4).
TABLE 16
Pelvic Floor No. Intact Tear EpisiotomyStrength
Strong 21 3 3 15
Weak 19 4 2 13
Total 40 7 5 28
Pelvic floor strength in relation to effect of labour
on the perineum.
Table 18 shows the relationship between
stress incontinence and weight gain. These
figures are not statistically significant but
there is an indication that stress incontinence
during pregnancy is related to excessive
weight gain. Larger numbers would be re..
quired to prove the point.
Of the 17 who had stress incontinence
during pregnancy;
II did no antenatal exercises
4 did antenatal exercises 3 times a week
2 did antenatal exercises daily.
Table 19 seems to indicate that antenatal
exercises have no effect on stress incontinence;
hut if the members of the group who exercised
daily are separated from the rest, there is a
suggestion that daily exercise may be bene..




Before During 6 Weeks
Pregnancy Pregnancy Postpartum
No stress incontinence 37 37 23 36
Stress incontinence 3 (7.5%) 3 (7.5%) 17 (42%) 4 (10%)
Effect of pregnancy on stress incontinence.
The 3 mothers who had stress incontinence
before pregnancy all had a weak pelvic floor
contraction postnatally but only one had
postnatal stress incontinence. She had done
no antenatal or postnatal exercises and this
was her third child.
TABLE 18
TABLE 19
Exercise No. Stress No StressIncontinence Incontinence
Less than three
times a week 28 II (39%) 17 (61%)
Three times a
week or more 12 6 (50%) 6 (50%)
Stress incontinence in relation to antenatal exercise.
Weight Gain No. Stress No StressIncontinence 1ncontinence
-
Up to 15 kgm 21 6 (29%) 15 (71 %)
15 kgm and over 19 11 (58%) 8 (42%)
Total 40 17 23
Stress incontinence during pregnancy in relation to
weight gain.
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TABLE 20
Exercise No. Stress No StressIncontinence Incontinence
Daily 7 2 (290/0) 5 (71%)
Less than daily 33 15 (45%) 18 (55%)
Elfect of daily exercise on stress incontinence.
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Four mothers had stress incontinence post-
natally. Of them, three had no stress incon-
tinence before pregnancy, and two of the
three had no stress incontinence during preg-
nancy either; all three had a good pelvic
floor contraction postnatally. One sllspects
ligamentous damage at delivery as the cause
of their stress incontinence. The fourth
mother had stress incontinence before preg-
nancy and had a weak pelvic floor contraction
postnatally.
It would seem that:
(a) women who have suffered from stress
incontinence before pregnancy are
more likely to have weak pelvic floor
muscles;
(h) antenatal pelvic floor exercises must
be done daily to have any benefit;
(c) pelvic floor muscle contraction can be
less than strong without stress in..
continence resulting; and, conversely,
(d) pelvic floor contraction can be good
but stress incontinence still occur.
Rectus Divarication and Contour of Abdomen
Rectus divarication was present in 50% of
the postpartum patients and it had nQ effect
on the rectus abdominis strength nor did it
appear to influence the contour of the abdo-
men. A study of a large number of women
with a diastasis of more than 2 em would he
worthwhile.
Of the three women with a split greater
than 2 em, one had 80% rectus abdominis
strength, the other two had 60% strength.
Three of the nulliparous women had divari-
cation of less than 2 em; all had 100% rectus
strength.
The question arises: when palpating for a
separation of the recti of approximately 1 em,
are we feeling the "valley" produced be..
tween the muscle hulk of two strongly con-
tracting muscles or is there actually a split
between the two sheaths?
TABLE 21
Size of Split Rectus Abdominis Contour oj AbdomenStrength
Strong Weak Flat Slightly BadlyProtruding Protruding
None 11 9 4 9 7
Less than 2 em 7 10 3 7 7
More than 2 em 1 2 0 1 2
Presence of divarication and its relation to rectus abdominis strength and contour
of abdomen.
TABLE 22
Contour of Rectus Abdaminis Strength
Abdomen No.
100% 80% 60% Less than 60%
Flat 21 10 6 5 1
Slightly protruding 36 6 15 7 7
Badly protruding 23 2 4 10 7
Rectus abdominis strength in relation to contour of abdomen.
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Contour Controls Postnatals
Flat 14 8 10.
Slightly protruding 19 17
Badly protruding 7 16
Table 22 shows the relation between ab-
dominal contour and rectus abdominis
strength in both groups of women. Table 23
compares the strength of the. "flat" with the
"badly protruding" group. It indicates that
rectus abdominis strength is a factor in pro~
clueing a flatter abdomen.
TABLE 23
Rectus A bdominis Strength
Contour No.
Strong Weak
Flat 22 16 6
Badly
protruding 23 6 17
Rectus abdominis strength in relation to abdominal
contour. x2=8.01. This is statistically significant.
A comparison of contour of the abdomen
between the postnatal group and the control
group showed that parity had a statistically
significant effect on contour (Table 24). From
Table 25 it would appear that muscle strength
has a greater effect on the contour of the
abdomen in the postnatal group than in the
control group.
TABLE 24
Contour in relation to parity.
TABLE 25
Rectus A bdominis Strength
Flat Abdomen No.
Strong Weak
Controls 14 9 5
Postnatals 8 7 1
Contour of abdomen in relation to strength and
parity.
SUMMARY OF RESULTS
1. Rectus ahdominis strength was not good
in the nulliparous women tested.
2~ Pregnancy appears to reduce the strength
of rectus abdominis-but not signific-
antly.
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3. Age appears to have no effect on rectus
abdominis strength in the 14-31 age
range.
4. There is some indication that occupation
is linked with rectus strength.
5. There is slight indication that playing
regular sport is linked with increased
rectus strength.
6. There is a slight indication that obesity
can reduce rectus strength hut ohesity
is definitely a factor in pelvic floor
muscle weakness-figures here were
statistically significant.
7. Weight gain during pregnancy did not
appear to he related to rectus strength.
However, statistically significant figures
showed that weight gain during preg-
nancy of over 15 kgm had an adverse
effect on pelvic floor muscle strength.
8. Only 8 women had rested in bed during
pregnancy so numbers were not large
enough for significant results.
9. Antenatal exercises had little elfeet on
rectus abdominis strength or pelvic floor
muscle strength postnatally. Antenatal
exercises were only practised daily by
7 women-larger numbers are required
for significant results.
Postnatal exercises appear to have little
effect on rectus abdominis 5trength.
However, only 8 women did the strong
abdominal exercises daily. Daily pelvic
floor exercises are linked with strong
pelvic floor contraction postnatally but
only 10 women exercised daily.
11. The effect of labour on the perineum
appears to have no effect on the pelvic
floor muscle strength.
12. Stress incontinence was present in three
of the nulliparous women. The mothers
who had stress incontinence before
pregnancy had weak pelvic floor muscles
postnatally; daily pelvic floor exercises
appear to reduce the incidence of stress
incontinence during pregnancy. Strength
of pelvic floor muscle contraction post-
natally is not necessarily related to stress
incontinence.
13. Rectus divarication did not appear to be
related to rectus abdominis strength.
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14. The contour of the abdomen was less
attractive (at least to the Anglo.Saxon
eye) in the postnatal group and was re-
lated to the abdominal muscle strength
to a statistically significant degree.
DISCUSSION
Where do we go from here?
1" We must improve our teaching techni M
ques so that our patients will do their
exercises at least once a day- prefer-
ably twice daily. Many physiotherapists
find it difficult to "sell" their product.
We must he more enthusiastic and more
convincing. In order to do this we must
explain all the known reasons why
abdominal and pelvic floor muscles are
weakened and why they don't usually
regain normal strength and contour
without conscientious exercise. We
should also alert the higher risk groups
about abdominal and pelvic floor weak-
ness-the multiparous, obese, non·sports-
women, patients who have had long
periods of bed rest and so on.
2. We may need to improve the exercises
we teach, certainly in the postnatal
period. In the past strong abdominal
work was not used, in fact trunk raising
was specifically contraindicated (Ebner,
1967). But we must progress to strong-
er work for these muscles if our patients
are to regain respectable looking abdo-
mens. These exercises will not cause
harm if always done on the outward
breath and pelvic floor exercises are
being done regularly.. I am quite sure,
after questioning many patients, that
pelvic floor exercises can he done more
effectively without crossing the legs and
strongly contracting the adductors at
the same time. This position may be
helpful to get a contraction initially,
but only causes confusion later when
all the patient can feel is the strong
contraction of adductors and gIuteals
rather than the more subtle sensation
of the pelvic floor contraction which of
course cannot he increased without this
positive feedback (Noble, 1976).
3. Physiotherapists must he willing to
attend postnatal clinics. I was made
most welcome by the doctors and al..
though the patients at first did not
appreciate me delaying them, they were
very grateful to be told how far along
the road to full rehahilitation they had
travelled. No matter what the reasons
are for muscle weakness at this 6-week
check, the mothers can he helped-hut
not if we don't see them! We must
keep in mind the socio-economic hack-
ground of many of the clinic patients at
our public hospitals. They have 80 many
valid reasons why they cannot do ante..
natal and postnatal exercises; hut these
reasons have been reduced by the time
of the 6..week check, when we should
be able to quickly and easily check
abdominal muscle strength and show
them the "sit·ups" in crook lying and
the progressions, and the pelvic floor
contractions. The pelvic floor con·
traction strength can be checked by
the doctor when doing his vaginal ex-
amination; but so often this is forgotten
unless a physiotherapist is nearby to jog
his memory. If the contraction is weak
then I would suggest this is an ideal
time for the therapist to don a glove
and do a little proprioceptive neuro-
muscular facilitation to the weak
muscles and suggest the patient follow
this up herself whilst in the shower at
home (Noble Ope cit.. ).
4. Postnatal classes should be availahle for
the mothers who need them and are able
to come, until they have regained fun
muscle strength.
5. Exercises should be continued until the
muscles are fully rehabilitated, which
can he a very variable length of time-
s.ame are full strength by six weeks
(some may be even earlier), others may
take up to four or five months before
full strength is attained. A time limit
(for example, six weeks) should never
be set, but rather a goal to be attained.
6. We should encourage women to strive
for general fitness by suggesting sporting
activity or keep fit classes after three
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months so that their muscles will cope
better with a future pregnancy and the
mother can cope better with the physical
stresses of family life.
In conclusion, this survey was intended
only as a pilot study and so has asked more
questions than it has answered. At almost
every turn I have had to say "more detailed
study is required". It is hoped that this paper
will stimulate others to embark on some of
these necessary studies.
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SUMMARY
A survey to study abdominal and pelvic floor
muscle strength in 40 women, six weeks postpartum,
and abdominal muscle strength in 40 nulliparous
women of similar age and occupation is outlined and
results given. Suggestions are made to help improve
the existing situation.
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